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FOOD AND DIUUNAL BEHAVIOUR OF
DEEMYATER PRAWNS

Penaeldean and caridesn prawns pravide most of the
crustacean catei in o demersal trawl fishery for prawns and
scampi on (he Nuith West Slope of Ausiralia. The main
penztdean prawns are Aristaeamorpha fulinceu, Arivieus
1iriles, Hullporoides stbogae and Plesiopenavus edwardsi.
wnug, and the main cundean prawns wie Hettrocarpus S
hogae and H, woodmasoni, Calch rates ol 911 six prow 6
species ure greater dunng the day than al night,

Foregul coalents in lrswl-ciught prawns were analysed.
and brogd Jielary groups used 1o Indicate the hahitats in
whiclr lhe prawns were feeding. Prey groups considered 1o
indicale pridwaler feeding included siphonophanes, chaelogs
naths, heleropods zad pleropads: prey groypy indseal g ben.
thic leeding included sponges. pulychaetes, bivalves and
echinoderms. [n oll prawn species, the majority of the (oregu!
conrents consisted of decapad crustaceans und [ish, must of
which was unidentifiaple or was not classifisble us neces-
sanly having o midwater of demersal origin. Significan!
yuantitees of forammiferans and squid were also ingesicd

MEMOIRS OF THE QUEENSLAND MUSEUM

Aristeus virtlis, Malipovondes sthogac and Plestepenacus
edwardsianus, which ate manly benthie or demersal anle
mals, had mean cateh rates belween 1.4 and 2,01imes greater
during the day thun w night, Aristucomurpha folinces and
Heterncarpus sthogae, which ste both midwater and demer -
sal animals. and Hercrocarpus woodmuasoni, which ale
malnly midwater animals, had mesn calck rates between 2,6
and 163 rimes higher dusing the day thun at nightl, Decreased
carch raws of these species probably reflect nocturnal migry-
won Inio midwater, Catch rates of A, foliacea peaked around
migl-cday, suggesting thata substantial proportion of the popu-
lunan may still he in midwaler during daylight hours, Catch
rates of Herocurples sthogae and H. woodmasoni varicd
litile during day hgh hours but chunged rapidly sround dawn
and dusk, suggesting 1har thesr diumal behaviour is strongly
dependent on ombleny light levels. Studies on midwater
ropuations are proposed to determine the importanee of
midwater feeding in the diumally migratary prawa species.

S.F. Rainer, CSIRO) Murine Laburutartes, PO Box
20, Nerth Beach, Western Australia 6020, Aastralia.

MICROPROCESSORS AND FIELD
INSTRUMENTATION FOR CRUSTACEAN
BIOLOGY

Micropower mictoprocessars sre raaking possible the
gathering of data, gnd its transenission, tamsittatianswhere
direet ubservation is ¢ither Impossible or would influence the
phenomena urnder study. This paper proposes twa cxamples
of field instrumentation, desigaed around microprocessors,
which will addiens oilierwise retraciory guestions in twe
areas of crustacean biology: larval transport/recruilment, and
behavioural-physiological vcology.

The highest mortality in life cycles of marine Crustaces
occurs during planktonic larval wtage, yet little is understood
about the phenumena that control momnality, transport. dis-
persion, and especially eventual recruitment, Experimental
testing of hypotheses is made difficult by the minutce size of
the dispersing Jarval stages, Sampling of cither the [arvae
themselves, or of the current regimes they would encounter
as they migrate vertically, ut the relevant spatial scale, is
prohibilive. The Lagrnngian approach requires intensive
sampling from many vessels. with subsequent sorting of high
numbers of plankion samples, the Eulerian approach
demands uneeasonable numbers of current meters.

To experimemally test theories of lsrval transport and
recruitment, we dre developing a microprocessar-controlled
Lagrongiandrificr ihat behaves fike a larva but canbe trucked
remotely. A buoyancy adjustor under microprocessot cuntrul
will allow the device to mimic Iarval behaviour, relevant 1o
the species under study, in response 10 ime, depth and other
environmental cues, e.g. temperature, light, salinity. Initially
these buoys will be programmed to minric larvae ol Ririthro-
ranapeus hovristt and Calltnecres sapidus, based un be-
lraviours wbserved in laborslory and field, and used 1
examing haw those behaviours contribute to reteéntinn in
esfuanies (R. Mareisii)y or export to tontinental shell walers
with subsequent re-invasion of estuaries (C. sapidus). A
simular approach is upplicable 10 replenishment of benthic
fsunias nn dsolated Islands. The devices could abo he pro-

grammed with hypothetica) behaviours to examine the con-
sequences of such behaviours [or (ransport i vatieus npteral
hydrog aphic regimes.

Another difficult area for study is the physivlogical and
behavivural ecology of species Inhabiing estuanes. Direct
observanion by divers is difficult and often impostible be-
cause the subjects ure highly mohile, and ljve under very
urhld conditions. Liboratory observalions canno! be relied
upon W provide relevant behavioeal data, particularly for
species thal runge over spatial scules vrders of mugnitude
lgreer than the laboratory can accommodale.

To relay complex behaviours] daty from unrestrained an-
imals in natgral environments, we have designed microproces-
syr-bused multichanne! ultrasonic blotelemetry transminers.
The Jevices monitor up to eight different phenomena (e.g..
musele potentlals, limb positions). At any change of input
stale, the microprocessor awakeny and lransmits the current
state of (s inputs, thus marking the beginning and end of an
cvental any input. The informaiion is encoded efther as pulse
width, or as a frequency-shift-kcyed (FSK) serial data word,
ANl ulfrasonic frequencics are synthesised by the micro-
prucessor, which glsw drives the piezoelectne iransducer
dircctly. Power consumplion is held 1o levels supportable
with small balferies by operating the microprocessor with
law duty cycles, putting it into "sleep’ (power down) mode
when fdle. The initial application of these transmitters will
Le-to explore predator-prey and predator-predalor interac-
tions among C, sapidus and prey patches of small clams in
Chesapeake Day.
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